A further likely cause for erroneous substitutions by learners lies in the lack of distinctiveness of the verbs. Some of the verbs that occur in collocations may be treated as synonyms by the learner (e.g. make and do in make a mess and do damage; tell and say in tell the truth and say a prayer). In a study of adjective-noun collocations, Webb and Kagimoto (2011) report findings that suggest that concurrently encountered collocations that contain semantically similar words (e.g. narrow in narrow escape and slim in slim chance) are especially hard for learners to commit to memory, probably due to the effort that is required to block erroneous cross associations of the synonymous words. Their finding extends those of Erten and Tekin (2008) , Finkbeiner and Nicol (2003) , Tinkham (1997) , Waring (1997) , and others, who have reported evidence that learning sets of semantically related words is harder than learning sets of unrelated ones. Add to this the observation that some of the verbs in collocations are also formally similar (e.g. make and take in make a drawing and take a photo; tell and talk in tell a story and talk nonsense), and it should not come as a surprise if even advanced learners produce malformed collocations in spontaneous speech.
For all these reasons, multiple encounters with a verb-noun collocation are likely to be required for the learner to establish a firm association between the particular verb and the particular noun.
Especially in non-immersion contexts, the chances of a learner meeting the same collocation often enough in a relatively short span of time are pretty slim, however. Extensive reading (and listening) will undoubtedly help, but the truth remains that, while collocations as a class are very common, the likelihood that one and the same collocation will be encountered several times in the same (authentic) text is very small (Boers & Lindstromberg, 2009, pp. 42-43) , and this holds true for most formulaic sequences, even those that one would imagine to be very common. For example, Byrd and Coxhead (2010, pp. 46-47) find that on the basis of occurs only twice within a corpus of written academic texts of 15,625 words.
Compared to collocation learning as a by-product of primarily message-focused activities, it seems that the deliberate learning of preselected collocations generates a faster return on investment (e.g. Laufer & Girsai, 2008; Peters, 2009 Peters, , 2012 . It would appear good news, then, that more and more pedagogic materials include exercises intended to encourage the deliberate learning of collocations to make up for the otherwise slow pace of acquisition (although the term collocation is not always used in those materials). While it can be safely assumed that, on the whole, these must be beneficial in the sense that they help raise learners' (and teachers') awareness of the phenomenon of collocation in general, it needs to be acknowledged that, to date, little empirical evidence is available to support an assumption that each of the various exercise types presented in learning and teaching materials is optimally beneficial for learners' retention of the collocations they target. The aim of the classroom study we report further below was to help fill this gap in our knowledge.
II Common exercises on collocations
We use the term 'exercise' to refer to worksheets with a focus on discrete, pre-selected language items. 2 As we considered it crucial for our classroom study to have 'ecological validity' with regard to the exercises used, we manually screened the following pedagogic materials:
1. Lewis' chapter on exercises in his Implementing the Lexical Approach (1997, pp. 89-106 ) and Hill, Lewis & Lewis' chapter on exercises in Teaching collocation (Lewis, ed., 2000, pp. 88-116) . (2005) , which is probably the best known exercise book for learners that is entirely devoted to collocations. It is intended for self-study as well as classroom use.
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3. A random sample of English vocabulary practice books: Advanced vocabulary in context (Watson, 1997) , Practice vocabulary (Broukal, 2002) , and Focus on vocabulary: Mastering the Academic Word List (Schmitt & Schmitt, 2005 Richards & Bohlke, 2011) .
We included in our sample only materials intended for intermediate+ learners, compatible with the level of the learners we planned to ask to participate in the classroom study. Plainly, our exploration of pedagogic materials for collocation exercises is not a fully-fledged corpus exploration. As mentioned, the modest aim was to check that the exercise formats we would be putting to the test in our classroom study reflected classroom reality. Before we turn to a characterization of the exercises we found most typical, it is worth mentioning that the materials for learners we surveyed vary considerably in the amount of attention they give to collocation. Of the three vocabulary books, Schmitt and Schmitt (2005) and Watson (1997) include collocation exercises in almost every unit, while Broukal's (2002) book contains only a couple of exercises on do and make collocations (pp. 157-159) . Turning to the general EFL textbooks, we found only one exercise on collocations in Total English (p. 94) and only two in New Headway (p. 13, p. 76) . The other textbooks all contain at least five exercises on collocations, but precise tallies for each of them are hard to report because at times single words as well as multiword expressions are incorporated in a single exercise.
What our perusal of the pedagogic materials does enable us to do is to identify with a reasonable degree of confidence the formats of collocation exercises that are comparatively widely used. In what follows we exemplify these formats with verb-noun collocations as the targets for learning. The examples are drawn from the study materials we developed for the classroom experiments reported further below.
The first three formats we shall put to the test in the experiments have in common that they require the learner to match verbs with nouns to form collocations. For instance, the learner may be asked to draw the right connections between the words presented in two boxes or columns (Hill, Lewis & Lewis, 2000, pp. 109, 110; Kay & Jones, 2001, p. 78; McCarthy & O'Dell, 2005, pp. 43, 51, 69; McKinlay & Hastings, 2007, p. 73; Soars & Soars, 2009, p. 13; Watson, 1997, pp. 9, 100, 104; Wilson & Clare, 2007, p. 94) . This is illustrated by Example 1. We shall refer to this as the 'Connect' format. The two columns or boxes need not contain the same number of words. For instance, one verb may collocate with more than one of the given nouns (e.g. Kay & Jones, 2001, p. 25) . In a variant of the 'Connect' format, all the words are jumbled in one single box from which the learner is asked to discern the collocations (McCarthy & O'Dell, 2005, pp. 7, 45) . In another variant, a group of nouns that collocate with the same verb are clustered together (Hill et al., 2000, p. 112; Schmitt & Schmitt, 2005, p. 97; 130) . Whatever the variant, the learner seems prompted in the 'Connect' format to assemble collocations from distinct building blocks rather than being stimulated to process the collocations as intact wholes from the start.
According to Watson (1997, p. 8) , 'The best way for students to become familiar with the way words combine is to look first only at the lists of words and to try to match them in as many ways as possible.' This is in stark contrast with recommendations that learners should be discouraged from breaking up formulaic word sequences (e.g. Gatbonton & Segalowitz, 2005; Palmer, 1933; Wray & Fitzpatrick, 2010 It is also worth mentioning that in order for the learner to do a verbnoun matching exercise with a fair degree of success, she probably needs to be familiar with many of the target collocations already. Otherwise, the matching exercise risks turning into a guessing game.
The second format we shall put to the test is essentially a contextualized matching exercise. It presents learners with gapped sentences and a set of words to choose from to insert into the blanks (Hill et al., 2000 , pp. 107, 108, 110, McCarthy & O'Dell, 2005 McKinlay & Hastings, 2007, pp. 81, 128; Watson 1997, p. 104) . Example 2 illustrates this format for verb-noun collocations.
Example 2
Choose the right word to complete the blanks: give, make, pay.
 My research team have been working hard, and we are confident we will soon a breakthrough.  The sales representative tried to a demonstration of the efficiency of the new cleaning product.  My husband just pretends to attention when I talk to him.
We shall refer to this kind of exercise as 'Insert the verb'. One advantage of this type of exercise seems to be that the learner's EFFECTS ON VERB- NOUN COLLOCATIONS 12 attention is drawn to the verb of the collocation, i.e. the part that has been shown to be prone to erroneous substitutions by learners. On the other hand, the exercise again requires the learner to assemble the collocations after these have been broken up into separate parts, which would appear to militate against the advantage of processing formulaic sequences holistically that is suggested in the applied psycholinguistics literature (Wray, 2002 Bohlke, 2011, p. 38) , as illustrated by Example 3.
Example 3
Underline the correct verb  Can I do / give / make a suggestion? Let's talk about this again at the next meeting, when we've had time to think about it.  She decided to do / give / make a sacrifice and give up her job so she could look after her ill father.  Could you do / give / make me a favour and hold my glass for a minute?
We shall refer to this format as 'Underline the verb'. Again, the advantage of this format may be the attention it draws to the verb.
Another advantage is that any wild guessing will be constrained by the limited number of choices. Sometimes, only two options are given (e.g. Broukal, 2002, p. 159; McCarthy & O'Dell, pp. 15, 19, 25) . On the other hand, it is conceivable that the layout heightens the risk of engendering undesirable verb-noun associations in the learner's mind, because the distracter verbs are presented in close proximity to the noun they are meant to be dissociated from.
The fourth exercise format that we have found to be comparatively popular differs rather fundamentally from the previous three in that it requires the learner to choose an intact collocation from a set of options (Cunningham & Moor, 2005, p. 83; McCarthy & O'Dell, 2005, pp. 23, 51, 121) . This is illustrated by Example 4.
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Choose the right phrase to complete the blanks: make a suggestion, do business, pay attention.
 I'm a bit hesitant to with such a young firm.  My husband just pretends to when I talk to him.  Can I ? Let's take the rest of the day off.
We shall call this 'Insert the collocation'. This format appears more in accordance with the psycholinguistics literature, which suggests that the processing advantages afforded by formulaic language stem from a 'holistic'
representation of formulaic sequences in memory (Wray, 2002) . To do the exercise successfully, the learner also has to evaluate which sentence content matches the semantics of the given collocation. In other words, the exercise is likely to stimulate more semantic processing than the previously mentioned formats. On the other hand, the exercise does not necessarily draw the learner's attention to the choice of verb in the expressions. The strongest semantic clues needed for appropriate matching of the collocations with the sentences are provided by the nouns (e.g. business) rather than the verbs (e.g. do).
The contrast between what we could call the 'assembly line' processing promoted by the first three formats and the 'holistic' processing promoted by the fourth format will inform our main research question and predictions. Before we turn to that, however, it is necessary to point out that the exercise formats we have briefly reviewed here and will put to the test further below do not constitute a comprehensive collection. We have encountered several more types of exercises (albeit much less frequently Example 5 Correct the wrong collocations in the following sentences.
 If you're not careful, you're going to make an accident.  I've done a bad mistake by lying to her.
Example 6
One word in each group does not make a strong word partnership with the word in capitals. Which is the odd one?
 DO damage, harm, a favour, a breakthrough, homework  MAKE a promise, a sacrifice, an accident, a discovery, a suggestion While these formats may serve the purpose of raising awareness about collocation in general and perhaps also the purpose of remedying particular errors, they seem less geared towards the retention of new, correct collocations owing to the fact that these exercises direct attention in the first instance to what is not to be remembered. As the purpose of these exercise formats appears rather different from the ones EFFECTS ON VERB-NOUN COLLOCATIONS 16 we have described above, they will not be included in the classroom study.
III Research question and predictions
The research question we address in the study below is whether the 'Insert the collocation' format yields different results in terms of learners' retention of verb-noun collocations than the three exercise formats in which collocations are assembled from building blocks (i.e.
'Connect', 'Insert the verb', and 'Underline the verb'). The study consisted of four small-scale pre-test / exercises / post-test trials. In each of the trials one or more exercise formats in which learners are asked to match verbs with their noun collocates was pitted against the exercise format in which the collocation is presented intact. The test items were gapped sentences in which the noun of the collocation (e.g.
an offence), was used to cue the verb (commit), i.e. the part of the collocation that has been reported to be particularly problematic for learners.
Exercises that focus the learner's attention on the verb, like 'Insert the verb' and 'Underline the verb', may appear to have an edge when collocation knowledge is tested in this way. However, we predict that, when a learner does not already have good knowledge of many of the collocations targeted in these kinds of exercises, the confrontation with EFFECTS ON VERB-NOUN COLLOCATIONS 17 different options to choose from will militate against the advantages afforded by these exercise types, because the contemplation of incorrect collocates will engender unhelpful memory traces. We hypothesize that having learners work with intact, correct collocations entails less risk of erroneous verb-noun associations being planted in the learner's mind.
IV The study 1 Target collocations and tests
All the participants were given a pre-test on a set of verb-noun collocations three or four weeks prior to doing the exercises, in which the same collocations were targeted. The pre-test consisted of gapped sentences in which the participants were requested to fill in the missing Only data from 19 students who participated in every stage of the data collection process (i.e. the pre-test, the exercises, and the post-test) were retained for analysis. Two sets of 10 collocations (henceforth Set A and Set B) served as targets of exercises on counterbalanced worksheets. Set A was targeted according to the 'Insert the verb' format on the worksheet given to one class, but according to the 'Insert the collocation' format on the worksheet given to the other class. Conversely, Set B was targeted according to the 'Insert the verb' format on the worksheet given to the latter class, but according to the 'Insert the collocation' format on the worksheet given to the former.
The students tackled the exercises four weeks after taking the pretest. They were given 20 minutes to complete the exercises. After completion, the students' answer sheets were collected. In return, they received the answer key. Five minutes were given for the students to go over the answer key and to ask questions. Two weeks later, the students took the post-test. were among the options to choose from in the exercise, which suggests interference from doing that exercise. We also found one such instance of loss between pre-test and post-test after the 'Insert the collocation' exercise, though (from give a warm welcome to *make a warm welcome, with make possibly having been carried over from other collocations presented in the exercise, such as make a suggestion), which suggests that the latter may not be entirely immune to cross associations either.
Trial Two
The participants in Trial Two were from the same intact classes as in Trial One. Sixteen students took both tests and did the exercises.
Two sets of 10 collocations served as targets (henceforth Set C and Set D), which were different from the ones the students worked on in Trial
One. Collocations Set C was targeted for learning in the 'Underline the verb' format on the worksheet given to one class, and in the 'Insert the collocation' format on the worksheet given to the other class.
Conversely, Set D was tackled in the 'Underline the verb' format on the worksheet given to the latter, and in the 'Insert the collocation' format on the worksheet for the former.
The students were given the exercises four weeks after taking the pretest, during regular class time. They were given 20 minutes to complete the exercises, after which their answer sheets were swapped for the answer key, which they spent five minutes studying and asking questions about. One week later, the students took the post-test, which included the 20 collocations covered by the exercises. 
Trial Three
Given their very small sample sizes, it is obvious that Trials One and Two require replication. Besides, considering the very poor pre-test scores, it can be argued that the proficiency level of the students and the sets of target collocations were ill matched, which raises concerns about ecological validity. Also, the types of exercises were presented on the EFFECTS ON VERB-NOUN COLLOCATIONS 24 worksheets in a counterbalanced fashion, so that each group of students processed half of the collocations through one type and the other half through the other type of exercise. It is possible that the inclusion of both treatments on a single hand-out caused the processing style stimulated by one exercise to spill over to the other. The focus on the verb in the verbnoun matching exercises, for example, may have led students to also pay more attention to the verb in the collocation-sentence matching exercise than they would have otherwise. In Trial Three we therefore (1) increased the sample size, (2) Four weeks after the pre-test, one group was given worksheets in the 'Insert the verb' format, the second group worksheets in the 'Underline the verb' format, and the third in the 'Insert the collocation'
format. The worksheets targeted two sets of 15 verb-noun collocations, all of which were targets also in the pre-test/post-test. The students were given 25 minutes to do the exercises and five to ask questions about the answer key. One week later the post-test was administered. Table 3 summarizes the pre-test to post-test comparisons.
On average, students filled in correct verbs in over half of the pretest items. The differences in gains between the three treatments, which were altogether very modest, were not statistically significant (ANCOVA: F = 1.81; p = 0.18)
The mean gains mentioned in We predicted that such erroneous cross association would be less likely if collocations were presented to students as intact wholes. This is partially borne out by the data, although the 'Insert the collocation' condition is clearly not risk-free in this regard either: 12 out of the 32 instances where a correct pre-test response was lost in the post-test may be attributable to interference from verbs from co-presented collocations.
Still, the likelihood of initially correct verb choices being replaced by distracter items from the exercises was significantly greater in the group who did 'Underline the verb' exercises than the group who worked with intact collocations (Chi Square = 7.12; p = 0.01).
Trial Four
Our intention in the above trials was to expose participants to treatments that are 'ecologically valid'. (2000) the range spans from five to 20. While the number of exercise items in the first two trials of our study seems ecologically valid, we must concede that the number of items (twice 15) in the exercises used in the third trial approaches the upper limit. Although over half of the target collocations appeared to be known by the participants, this still left a large number of items to be learned, and this may have heightened the risk of cross associations. It must also be conceded that it is unlikely that many teachers would collect their students' worksheets, replace these by an answer key, and then leave it to the students' initiative to ask questions. Instead, teachers may go through the exercises in class one item at a time, and ask students to correct answers on their worksheets in an attempt to eradicate wrong associations.
Given these considerations, we decided in Trial Four to replicate
Trial Three with two changes. First, the sets of target collocations in the exercises were reduced to twice 10 items. Second, corrective feedback was given to the students after they finished the exercises and the students were asked to cross out any wrong responses on their worksheet and write the correct response instead. Only after this teacher-guided Three. According to Nation's Vocabulary Size Test they all had a receptive knowledge of at least 8,000 word families. Fifty-four students took the pre-test, did the exercises and took the post-test. These were administered during the students' weekly tutorials of one of their regular courses. The cohort was randomly divided into four tutorial groups.
As in Trial Three, one group was given worksheets with exercises in the 'Insert the verb' format, the second group in the 'Underline the verb' format, and the third group in the 'Insert the collocation' format.
Having four instead of three groups at our disposal this time, we decided to add one treatment to the mix: The fourth group was given work-sheets in which the collocations were targeted in the 'Connect' format (i.e. the format where students are required to match verbs and nouns presented to them in two columns). The exercise session followed four weeks after the pre-test, and a three-week interval separated the post-test from the exercise session. Table 4 synthesizes the pre-test to post-test comparisons.
The mean pre-test scores suggest that about half of the target collocations were known to the students before the exercise session. out' types, which we briefly mentioned earlier on, lest they create inappropriate memory traces that are hard to eradicate.
V Conclusions and discussion
We predicted that exercises in which verb-noun collocations are presented and manipulated as intact wholes would be less vulnerable to the formation of cross associations between the verb of one collocation and the noun of another than exercises in which students are required to assemble these collocations from distinct parts. This prediction was borne out by the four small-scale trials we have reported here. At the same time, the findings suggest that exercises in which intact collocations are co-presented are not totally immune to the formation of such unhelpful cross associations either.
As far as global test-score gains are concerned, none of the trials revealed statistically significant superiority of one exercise type over another. One reason may be that the potential advantage of drawing the learners' attention to the verb of collocations (i.e. the part of the collocation that is known to cause errors in L2 learners) afforded by the 'Insert the verb' and the 'Underline the verb' exercise formats is partly offset by erroneous verb-noun associations engendered by these formats. Our preliminary conclusion, then, is that, if one deems exercises on collocations worth the investment of time and effort, the cautious option is probably to work with worksheets which present collocations intact.
What we had not predicted was that learning gains would in general be as poor as they turned out to be. Moreover, it cannot be taken for granted that learning attested by means of a discrete-point test will be attested also when the learners engage in message-focused, real-time communication. The relatively small benefits that the participants in our study reaped from doing the particular exercises we gave them inevitably raises the question whether such exercises merit classroom time in the first place. This is a question that calls for future studies in which the gains obtained from such exercises are compared to those obtained by other means, such as meaning-focused input with ample repetition of the same collocations (e.g. Webb, Newton, & Chang, 2013) , textual enhancement (e.g. Bishop, 2004; Peters, 2009; 2012) , awareness-raising (e.g. Boers et al., 2006; Jones & Haywood, 2004; Stengers, Boers, Housen, & Eyckmans, 2010 ), translation (e.g. Laufer & Girsai, 2008 , and teacher-guided speculations about the nonarbitrariness of word partnerships (e.g. Boers & Lindstromberg, 2009; Liu, 2010) .
There are plenty of reasons why our study needs to be replicated and complemented before anything more than preliminary conclusions can be drawn. An obvious limitation to the data we have presented here is the small number of participants per trial. We also need to acknowledge that our findings are undoubtedly influenced by the way we operationalized the different exercise formats whose effects we set proficiency that was a better match for the exercises, but even they faced the task of learning several new verb-noun associations in one go.
One could argue that, in order to eliminate the risk of erroneous associations entirely, all but one item of an exercise should already be known by the student. However, in that case one may also wonder whether the intended learning gain justifies the investment of doing the whole exercise in the first place.
Related to this is the degree of confusability of the words that make up the collocations targeted in a single exercise. The way exercises are incorporated in course materials is also highly likely to influence the rate of learning that is achieved. the learner with an integral model to be reproduced in one of their exercise formats. Some of the text books also seem to make efforts to reduce blind guessing by inserting exercises on collocations after reading and listening texts in which one or some of the targeted collocations were used, so that the learner can refer back to those uses should he or she wish to do so. However, the design feature of presenting the learner with an intact model first, before requiring him or her to tackle the exercise is by no means a regular feature of all the materials we have surveyed. Quite often, the learner is required to first draw exclusively from prior knowledge to do the given exercise, with (corrective) feedback assumedly being the instrument to bring about the actual learning (e.g. Richards & Bohlke, 2011; Watson, 1997) . Doing the exercise is not very different in that case from taking a (low-stakes) test, except that corrective feedback is given afterwards. It is clear that our classroom study mimicked the latter practice. 6 Given the modest learning gains and considering the number of unhelpful remnants left in memory by wrong responses at the exercise stage evidenced by our data, it is probably not the most judicious pedagogical practice. Having said that, the findings from our study do not allow us to make any predictions about the effectiveness of the exercise formats examined if they are implemented in different ways, for instance as parts of a larger cycle of activities.
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In short, our findings should be taken to pertain to only one particular -though definitely not atypical -operationalization of the exercise types whose effectiveness we have attempted to compare. We nevertheless hope that our findings inspire further research on L2 collocation teaching, and help materials writers and teachers to make informed decisions about the design and implementation of collocation exercises.
Notes
1. In corpus linguistics, 'collocation' usually refers to above-chance frequencies of co-occurrence of words, and it can therefore serve as an umbrella term for a plethora of word partnerships, including idioms (e.g. behind the scenes). A narrower conception maintains a distinction between collocations and idioms. The latter are then distinguished from collocations because they are considered semantically non-decomposable (i.e. their idiomatic meaning is said not to be inferable from adding up the meaning of the individual words). In the present article, we adopt this narrower conception of collocation, because that is what we have found reflected in the pedagogic materials we have surveyed and have tried to imitate. For example, McCarthy and O'Dell (2005) explicitly distinguish collocations from idioms (to which they have devoted a separate book). 2. Lewis (1997 Lewis ( , 2000 distinguishes between 'exercises' and 'activities'. Activities are more interactive and/or serve the purpose of fostering learner autonomy through strategy training, for example, in consulting collocation dictionaries. 3. The mean scores in the tables include both wrong responses and zero responses, i.e. blanks that were not filled in by the students.
4. All p values given in this article are two-tailed. 5. This analysis excludes the 'Insert the collocation' exercises, because only 10 exercise items in this dataset were completed incorrectly. 6. Taking a pre-test, after which no corrective feedback was given, may indeed have engendered memory traces that interfered with students' subsequence response behaviour as well.
